Novel biologically based therapies for myeloma.
Recent advances in our understanding of the molecular regulation of myeloma cells suggest novel strategies for treating multiple myeloma. Some myeloma cells express a 69 kD variant of Ku86, a heterodimer subunit that is essential for double-stranded DNA break repair. Presence of the variant impairs DNA repair; therefore normal Ku86 in myeloma cells confers resistance to therapy and may represent a therapeutic target. The upregulation of NF-kappaB-dependent interleukin-6 (IL-6) transcription and secretion that occurs following adhesion of myeloma cells to bone marrow stromal cells (BMSCs) may serve as a potential therapeutic target, as IL-6 is a growth and survival factor for myeloma cells. Accordingly, proteasome inhibitors inhibit activation of NF-kappaB and induce apoptosis of myeloma cells; they also inhibit the NF-kappaB-dependent up-regulation of IL-6 in BMSCs and related paracrine growth of adherent tumor cells. Therapeutic strategies may also target the mitogen-activated protein kinase (MAPK) pathway that is thought to mediate the IL-6-induced proliferation of myeloma cells. Vascular endothelial growth factor (VEGF) is also upregulated by adhesion of myeloma cells to BMSCs and may serve as a growth and/or survival factor for myeloma cells; preliminary studies suggest that VEGF receptor inhibitors may block proliferation of tumor cells. Thalidomide was recently used successfully to treat myeloma in patients whose disease was refractory to conventional treatment. An enhanced understanding of the mechanisms of action of thalidomide may result in the development of analogues with enhanced potency and fewer side effects. The potential mechanisms of action of thalidomide are reviewed, including antiangiogenic effects; direct effects of thalidomide on the growth and survival of myeloma cells and BMSCs; modulation of adhesive interactions; and regulation of secretion and bioactivity of cytokines. Immune-based strategies for treating multiple myeloma are also reviewed. Therapeutic obstacles include excessive toxicity after allografting, contaminating tumor cells in autografts, and the persistence of minimal residual disease (MRD) after high-dose therapy followed by allogenic or autologous stem cell transplantation. Allografting can be performed safely in myeloma, donor lymphocyte infusions (DLI) may effectively treat relapsed myeloma post allografting; and use of CD4+ T cell-enriched DLI may reduce the risk of graft-versus-host disease. Treatment with autografting is frequently compromised by MRD in the autograft and in the patient post myeloablative therapy. Adenoviral purging prior to autotransplantation and in vivo and ex vivo stimulation of autoimmune cells are discussed as potential approaches to address these problems.